Background: Cross contamination of HIV is a real threat today. Dental treatment often includes direct contact with a patient's blood and saliva, therefore dental professionals can be easily exposed to HIV microorganisms. Hence, it is essential to gain insight into dental students' knowledge and attitude towards HIV patients.
Melaka-Manipal Medical College (MMMC), Melaka.
Material and Method
A cross-sectional survey was carried out from August to December 2015 at the Faculty of Dentistry, MMMC, Manipal University, Melaka, Malaysia. Taking the size of source population (N = 186) and margin of error (e-0.05), the sample size (n) was calculated as 127 by using the Yamane formula. It was decided that the final sample size would include all clinical year (year 3, 4 and 5) dental students (186) who were enrolled at the Institute in the academic year 2015-2016, to allow for participant dropout. The study was approved by Institutional Research and Ethics Committee of the university. The purpose of the study was explained clearly and, a written consent was obtained from the students. All student participation in the study was voluntary and no incentive was given for completing the survey.
The survey instrument was selfadministered questionnaire in the English language, which had been previously used among dental students in Iran (4) and India (7) . The questionnaire was made up of four parts.
1. Part I focused on the socio-demographic characteristics of the respondents, including gender, age, ethnicity, and batch.
2. Part II includes 18 close-ended questions related to knowledge of HIV/AIDS. A total knowledge score was obtained by adding the points given for each true/false question with each correct response scored as two [2] and incorrect responses scored as zero [0]. Hence, a student's total score could range from 0 to 36.
Introduction
Infection with Human Immunodeficiency Virus Type 1 (HIV-1) and the resultant Acquired Immune Deficiency Syndrome (AIDS) is a major public health challenge in modern times (1) . Since its first recognition in 1981, HIV/AIDS infection has become a major health concern worldwide. Global statistics (2) People living with HIV/AIDS are subject to a spectrum of potentially painful and healthcompromising oral conditions associated with HIV disease. Recent studies around the world indicate that oral lesions (e.g., oral candidiasis and Kaposi's sarcoma) occur in as many as 50%-70% of all HIV/AIDS cases. The oral health care setting has become a helpful environment for the early detection of HIV infection because most of its lesions present orally during the first stages of the disease. Therapeutic procedures in dentistry frequently involve blood and saliva that may contain a variety of blood-borne pathogens and microorganisms, such as HIV. Thus, dentists become a high-risk category for cross-contamination (4), most often by a needle prick injury, however, the risk of infection after precautionary exposure is only 0.3% (5) . Research in countries such as South Africa, Brazil, Japan and Sudan have found dental students had insufficient knowledge about HIV, particularly in relation to its transmission (4) .
Fear of transmission of this virus is one of the reasons why dentists refuse to treat patients with HIV infection (6) . Willingness to treat HIV patients appears to be related to knowledge and disease process, recognition of oral manifestations, and understanding the modes of its transmission (7) . Increased knowledge of HIV has led to an increased willingness and confidence of dentists and dental students to treat HIV-positive patients. Hence, it is essential to gain insight into dental students' knowledge levels and attitudes towards HIVpositive patients. This study was designed with the primary objective of assessing the knowledge and attitude towards HIV/AIDS patients among dental students in the Faculty of Dentistry, 4. Part IV comprised 17 questions addressing students' attitudes to HIV patients.
The answer to each question about attitude was rated on a five point Likert scale (strongly agree, agree, neutral, disagree, and strongly disagree) with a maximum possible score of 85 (17×5). The professional attitude scores were computed from 5 to 1 and negative attitude, conversely.
Attitude scores were interpreted in the following categories:
Higher attitude scores were considered to indicate a professional attitude, and passive or negative scores were considered nonprofessional. The validity of the questionnaire was confirmed by a similar study and by Cronbach's alpha correlation coefficient (α = 0.67), indicating a high degree of internal consistency (4).
Statistical analysis: Epi-Info 7 software was used for statistical analysis. Frequency and percentages were used to describe age, gender, ethnicity, knowledge and attitude. A Pearson chi-square test was used to assess the association between knowledge and attitude and to assess the association between knowledge level and attitude in relation to gender. The Fisher Exact Test was used to assess the association between knowledge level and attitude in relation to ethnicity as expected cell < 5. P-value ≤ 0.05 was considered significant.
We ran the Box-Tidwell (1962) procedure to determine whether the continuous independent variables were linearly related to the logit of the dependent variable. A Bonferroni correction was used for all variables in the model and statistical significance was accepted when P < 0.0071. Based on this assessment, the continuous variable (age) was found to be linearly related to the logit of the dependent variables (knowledge and attitude). We applied multiple logistic regression model, and enter method was used.
Results
The overall response rate with a fully completed survey questionnaire was 72.1% (n = 137). The mean age of respondents was 23.27 (SD = 1.01) years. The socio-demographic characteristics are depicted in Table 1 . The total mean knowledge score was observed as 72.7%, which indicated a good knowledge score. The proportion of the students' level of knowledge and attitude is described in Table 2 , with 41.6% of students having excellent knowledge. The association of knowledge and attitude with gender and ethnicity is presented in Table 3 . There was a statistically significant association between knowledge and gender (P = 0.009), with a significantly high proportion (48%) of female students having excellent knowledge. ( Table  3 ). There was a significant association between knowledge scores and ethnicity (P = 0.024) with 64.3% of Indian students having excellent knowledge ( Table 3 ).
The maximum correct response (98.5%) was obtained for the question 'Needle stick injury can transmit HIV'. The least correct response (10.2%) was for 'HIV/AIDS patients can be diagnosed with oral manifestations' ( Table 6) . Regarding oral manifestations, 99.3% of the students correctly identified oral candidiasis, 90.5% for Kaposi's sarcoma, and 86.9% for Acute Necrotising Ulcerative Gingivitis (ANUG) ( Table 7) .
The overall mean attitude score observed was 69.1%, a passive attitude. The majority of students (81%) were found to have a passive (non-professional) attitude ( Table 2) . A positive (professional) attitude was found in 20% and 17.6% of male and female students respectively, without any significant association (P = 0.756) between them ( Table 3 ). The highest proportion of each ethnic groups having a non-professional attitude without any significant association between ethnicity and attitude (P = 0.792) ( Table 3 ). Most of the students (89.1%) disagreed or strongly disagreed with the statement that 'treatment of HIV/AIDS patients means wasting national resources', and this statement obtained the highest positive attitude score. In addition, the majority of students (90.5%) agreed or strongly agreed with the statement that 'It is my right to know if my patients are infected by HIV', and this statement showed the highest negative attitude score (Table 8 ). No statistically significant association was found between excellent knowledge and professional attitude (P = 0.473) ( Table 4) .
The logistic regression model in regard to excellent knowledge was statistically significant, χ 2 (5) = 18.13, P < 0.0005. The model explained 16 .7% (Nagelkerke R 2 ) of the variance in knowledge. There was significant association between gender, ethnicity and knowledge.
Females were 3.48 times more likely to have excellent knowledge (95% CI:1.33,9.13; P = 0.011). Compared to Malay students, Chinese students were 2.4 times more likely to have excellent knowledge (95% CI:1.13,5.63; P = 0.043) and Indian students were 3.81 times more likely (95% CI:1.05,13.77; P = 0.042). However, there was no significant association between age and knowledge ( Table 5) .
The logistic regression model in regard to professional attitude was not statistically significant, χ 2 (5) = 1.161, P = 0.949. The model explained 1.4% (Nagelkerke R 2 ) of the variance in attitude. There was no significant association between age, gender, ethnicity and professional attitude ( Table 5 ). 
Discussion
Health care pro fessionals should have adequate knowledge of HIV/AIDS, and their attitude and behaviour should be proper to take care of such patients. Health care pro fessionals acquire their knowledge and behaviour from their professional education. In our study, the mean knowledge score of the participants about HIV was good (72.7%). However, it was lower in comparison to the excellent knowledge reported by Sadeghi and Hakimi (4) (82.1%) and Aggarwal and Panat (7) (78.8%).
It is notable that 98.5% of the students knew that needle stick injury could transmit HIV. Although the risk of HIV infection to health care workers after percutaneous exposure is very low (0.3%) (5), needle stick injuries can be a potential risk factor for the dental professional creating extreme psychological stress. Therefore, students need to be made aware of the proper protocols for prompt management of needle stick injury. Only 19% of the students agreed that HIV could be transmitted through aerosols produced by a high-speed air-rotor hand piece and ultrasonic scaler. This may be because reports (8) of HIV transmission through this route are very rare. A theoretical possibility exists if the aerosols contain the blood of the HIV-positive patient. The possibility of aspiration of oral fluids and blood from an infected patient into a dental unit waterline exist, and this could expose the microbes of previous patients to the clinician or a consecutive patient.
About 78% of the students in this study agreed that dental workers could act as an intermediary for the transmission of HIV, which suggests that most students were aware of disease transmission. However, this number is considered low compared to studies conducted in India and Iran (4, 7) . These findings clearly highlight the importance of teaching students about HIV disease transmission. Centre for disease control (CDC), in their 1992 report, suggested that sharps injuries were the more likely route of transmission. The majority of the students agreed or strongly agreed that all the patients should be considered potentially infectious. It is important that universal precautions are implemented through institutional policy and reinforced continuously at a regular interval so that they become the norm in the daily practice of clinicians.
As many as 40 oral manifestations of HIV have been reported. Providing proper dental care to HIV/AIDS patients necessitates good knowledge for recognition of the oral lesions associated with the disease. The results demonstrate that most of the students in this study were aware of the major oral manifestations of AIDS. Kaposi's sarcoma, oral candidiasis and hairy leukoplakia, three of the most common oral lesion in HIV-positive patients, were the most identified in our study. However, the students needed a broader knowledge of lesions less strongly associated with HIV such as condyloma, papilloma and xerostomia. Students should also be educated that even the lesions strongly associated with HIV/AIDS are not exclusive to HIV/AIDS. Kaposi's sarcoma, oral candidiasis, and hairy leukoplakia may also be seen in patients not infected with HIV/AIDS.
As the number of people with HIV/AIDS are increasing worldwide, the need of infected individuals for medical and dental care will increase. Dental practitioners should be required to enhance their knowledge of the disease and its oral manifestations. The dental curriculum in our institution involves theoretical classes on the manifestation of HIV/AIDS and infection control. However, additional education on HIV/AIDS should be implemented by the administration for the students. This could take form of conferences, workshops, seminars or continuous professional development.
The attitude of dental students towards patients with HIV/AIDS was non-professional (passive) in our study, with a mean attitude score of 69.08%. The association of attitude with gender and ethnicity was non-significant. Our study showed higher attitude scores than studies reporting negative attitudes by Sadeghi and Hakimi (4) and Hu et al. (9) . However, studies done by Aggarwal and Danat (7) and Seacat et al. (10) reported a positive attitude, with higher attitude scores than our study. The participant students in the present study had no previous exposure to treating HIV patients, and more than half of them were worried about being infected with HIV patients. This may explain the lack in confidence and passive attitude of students in our study. However, a positive attitude was observed in their willingness to treat and understand the moral responsibility to treat HIV patients.
In our study, 27.74% of the dental students agreed that they were not obligated to treat HIV/AIDS patients. These findings were comparatively low when compared with the findings reported by Sadeghi and Hakimi (4); Aggarwal and Panat (7) . Since 1988, WHO has affirmed that all dental professionals must treat HIV patients (11) . Dentists are ethically obligated to provide care for patients with infectious disease (12) . Students' fear and concern about being infected with HIV may overpower their intellectual and practical ability to cope with the treatment and management of such patients.
With 71.5% of the students agreeing or strongly agreeing to treat HIV/AIDS patients and no students responding with 'strongly disagree', it is clear that they are prepared to provide dental treatment to all patients without discrimination. Proper knowledge and a professional attitude to giving care and managing potentially infectious patients may impact positively on the willingness of students to treat patients. In contrast to the present study, Kadeh et al. (6) and Al-Sandook et al. (13) reported that most dentists in their studies refused to treat this kind of patient. Current guidelines are that dentists must not refuse to treat a patient solely on the grounds of HIV infection, and they cannot legally refer these patients to speciality clinics for routine dental care (11) .
More than half of the students (59.8%) strongly agreed that they are entitled to know if their patients are infected by HIV. Similarly, in a study involving Thai dental practitioners, about 41.9% of respondents agreed with the statement 'You would feel angry if a patient told you he/ she has HIV/AIDS after the treatment' (14) . As dentists are among the health-care providers who come in direct contact with patients' blood and other body fluids while performing procedures, uncertainty about a patients' HIV status, the inadequacy or near total absence of appropriate safety facilities and a lack of clearly defined policies on the management of HIV/ AIDS in most health-care institutions present dentists with significant challenges and risks. Consequently, they are often uncomfortable attending to HIV/AIDS patients for fear of being infected, and it is not unusual therefore that some dentists are unwilling to offer treatment to HIV/AIDS patients (15) .
In our study, the association between knowledge and attitude was not significant. These findings were in accordance with the studies done by Chew and Cheong (16) . In our study, one participant was found to have excellent knowledge, however this participant's attitude was found to be negative. A lack of confidence in treating HIV patients may have amplified the participant's perceived risk of being infected with HIV. Knowledge was a significantly associated with gender and ethnicity in the present study, with females having better knowledge. In the study by Ahmed et al. (17) , male students were more positive about both their competency and willingness to treat HIV patients, while females were more confident about their HIV/AIDS education. This was also observed in our study. Moreover, the proportion of female participants in our study was significantly higher than the male participants. Students from the different socio-religious, ethnicity and family backgrounds had different levels of exposure to knowledge.
The limitations of studies using crosssectional data such as in our study are that it measures HIV knowledge and attitude towards HIV patient at only one point in time. This knowledge and attitude may evolve with changes or exposure to HIV/AIDS-related information and new situations. We have not analysed other factors which can influence the knowledge and attitude such as years of experience in clinics and family background. Further longitudinal studies need to be carried out to address these limitations with larger sample sizes.
Conclusion
The findings of our study clearly show that the dental students had good knowledge, but a non-professional attitude towards HIV/ AIDS patients, with some inadequacy in their knowledge of disease transmission. Knowledge was significantly associated with gender and ethnicity, however no association was found between age and knowledge or between age, gender, ethnicity and attitude. In addition to this, no association was found between knowledge and attitude. Nevertheless, the results of this study should be interpreted carefully because we recruited dental students in their clinical years from only one institution in Malaysia. Thus, the external validity of our results is limited. Dentists could be the first practitioners to refer a patient to a medical counterpart if they have good knowledge of the oral manifestations of HIV and its modes of transmission. Thus, more collective effort should be given to improving the knowledge and attitude of future clinicians towards these patients in order to provide the best possible oral health care. 
